Review Question/Objective
The objective of this systematic review is to synthesise the best available evidence on the effectiveness of case management for adult patients with chronic liver disease.
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Background
Chronic liver disease (CLD)
Chronic diseases are a worldwide public health problem; of these, chronic liver disease (CLD) is one of the leading causes of human morbidity and mortality 1 . The dominant aetiologies of chronic liver disease are viral infection and non-alcoholic fatty liver disease in most countries, while alcoholic liver disease is a particular problem in western countries with the total number of HBV carriers among adults aged above 20 years estimated to be around 3 million and the number of HCV carriers in the general population estimated to be 420,000 7 . Among these carriers, 40% were suffering from disease progression or end-stage liver disease 8, 9 . Albeit the prevalence of HCC is very high in most undeveloped Eastern countries, increasing numbers of cases are being diagnosed in the . The negative influences include a variety of symptoms (such as fatigue, anxiety) that interfere with life activities (inability for work) and impact on the quality of life (QOL). The impact of CLD on the QOL of patients was large and multifaceted in both eastern and western countries 14, 15 .
Chronic liver disease (CLD) with variable aetiologies constitutes a major health burden; the impact of the disease on patients' well-being has been an important area of research 16, 17 . Several cross-sectional and 3 longitudinal studies have demonstrated the negative impact of CLD on Health Related Quality of Life (HRQOL) 12, 18 . Patients with CLD performed worse on both the generic (SF-36) and disease-specific scales (Chronic Liver Disease Questionnaire) of HRQOL domains than patients with other chronic diseases 12, 19 .
In summary, CLD has a significant negative impact on patients' quality of life especially in those with advanced liver diseases; adequate nursing management and continuous health care to improve their quality of life are needed.
Case management
In 1985, case management began to be implemented as a routine part of the nursing protocol. This type of patient management includes assessment, planning, implementation, cooperation, quality control, and service evaluation to determine the level of patient satisfaction with health care provided
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. Under the case management model, the patient is managed by a nurse who is responsible for that patient's treatment and liaises with other specialists about their care 20 . Research shows that case management can be an effective method of providing patients a more timely, organised, and professional nursing experience 21, 22 . Case management allows for standardisation of resource use and can lead to more streamlined medical care 23 .
Several studies have documented that case management can achieve the following objectives: more satisfying nursing experience; effective control of the length of each patient's hospital stay; efficient use of resources; minimisation of inconsistencies in healthcare provision; providing opportunities for mediation and cooperation; and realisation of a more streamlined nursing experience. Case management also aims to improve quality of care and patients' overall satisfaction with nursing care 24, 25 .
At the same time as improving the patient experience, effective case management could result in a reduction of average patient length of stay and therefore reduce hospitalisation costs [26] [27] [28] . In several surveys, social support groups managed with case management reported higher levels of patient satisfaction with nursing care than those without 27, 29 .
In recent years, case management has been developed for use in mental health to maintain or improve the quality of care in that field. Case management has also been effectively employed in paediatric mental health issues such as depressed youth 30 , assault-injured youth 31 , maltreated children 32 and HIV prevention in homeless youth 33 .
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Nursing care has a universal role in case management to emphasise advancement in HRQOL. It is important that the role of the nurse is aimed at delivering high quality care, resulting in higher health-related quality of life outcomes for patients with CLD. In a recent study conducted by Jessop et al., patients reported that the support they received from 'hepatitis support groups' was critical in enforcing their ability to continue therapy, making important lifestyle changes, adopting more appropriate coping strategies, and sharing information more readily with healthcare providers, family, and friends 34 . Nurses are well positioned to facilitate improved outcomes in chronic hepatitis C patients by initiating interventions designed to enhance existing sources of social support or to promote new ones 35 . Previous studies have found that the results confirmed the positive effects of the educational interventions on the QOL of chronic liver disease patients 13, 36 . The assistance of nurses in a patient's education, in complication prevention, in side effect management, in therapy administration and in self-care is crucial to maximising patient compliance and therapy outcome.
This systematic review will explore the effectiveness of case management for adult patients with chronic liver disease including its impact on quality of care, quality of life, length of patients' hospital stay, and hospitalisation costs. A preliminary search of the Joanna Briggs Library of Systematic Reviews, The
Cochrane Library and MEDLINE, DARE and CINAHL databases has shown there to be no systematic review either published or underway on this topic.
Definitions:
For the purposes of this systematic review, the following definitions were used:
Chronic liver disease patients:
CLD includes patients with diagnosed chronic hepatitis and/or cirrhosis of the liver. Chronic hepatitis is usually defined by the prolonged elevation of serum transaminase (higher than 1.5 times above upper normal limit for six months). The diagnosis of cirrhosis is usually confirmed from clinical findings, biochemical tests, ultrasound or liver histology 37, 38 . The patients of interest for this systematic review are those with chronic liver disease of all aetiologies and all stages of cirrhosis, including the following conditions: cirrhosis, hepatitis B, hepatitis C, chemical or autoimmune hepatitis, tumours, metabolic disorders.
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Case management
Case management, as defined in 1986 by the American Case Management Association (ACMA), is a comprehensive and cooperative process, which includes assessment, planning, implementation, cooperation, quality control, and service evaluation to determine the level of patient satisfaction with health care provided. Each element of the case management process must be conveyed through communication and resource appropriation in order to achieve a higher level of quality care and cost-effectiveness 20 .
In this review, case management was defined as any intervention delivered in any settings predominantly focused on the planning and coordinating services required to meet the needs of the patients with CLD.
Inclusion Criteria
Types of participants
Chronic liver disease patients This review will consider adult patients aged over 16 years, with a clinical diagnosis of CLD at any stage, including hospital-based case management participants. CLD will be defined as those who had HCV-antibody or HBsAg positive for more than six months, elevated serum alanine aminotransferase (ALT) level, clinically compensated or decompensate liver cirrhosis, hepatocellular carcinoma (HCC) either confirmed by liver histology or typical image studies. The exclusion criteria will include the following: patients with a coexisting chronic debilitating illness such as end-stage renal disease, stroke, inflammatory bowel disease, epilepsy, mental illness and malignancies other than HCC.
Types of Interventions
This review will consider any studies with a focus on case management interventions predominantly aimed at improving care coordination and nursing care quality of CLD patients including health education and program, social support, and integration of primary care and specialist management and disease management. This review will focus on coordination of multidisciplinary care and the integration of this with patients' needs. We anticipate that such studies will generally have used a validated QOL tool to evaluate the effect of the case management intervention on patients' quality of life.
Types of outcomes
The outcomes will include, but are not limited to:
1. Quality of care, as measured by self-designed evaluation questionnaires, e.g. awareness of disease, and satisfaction of health education, and patients' overall satisfaction 2. Quality of life, as measured with any validated QOL instrument, such as generic (SF-36) and disease-specific scales (Chronic Liver Disease Questionnaire) of HRQOL 3. Hospitalisation costs, e.g. patients' hospital stay
Types of Studies
Randomised controlled trials (RCTs) will be considered for inclusion to enable the identification of current best evidence. If there are too few RCTs, controlled clinical trials, cohort and case-control studies will also be considered for inclusion.
Search Strategy
The search strategy aims to find both published and unpublished studies from January 1960 to May 2012 in English and Chinese languages. A three-step search strategy will be utilised in this review. An initial limited search of PubMed and CINAHL Plus with full text will be undertaken followed by an analysis of the text words contained in the title and abstract, and of the index terms used to describe articles. A second search using all identified keywords and index terms will then be undertaken (Appendix I). Thirdly, the reference list of all identified reports and articles will be searched for additional studies.
The databases to be searched will include: The databases to be searched for unpublished studies will include:
ProQuest Dissertations and Theses
MedNar
Assessment of Methodological Quality
Quantitative papers selected for retrieval will be assessed by two independent reviewers for methodological validity prior to inclusion in the review using the standardised critical appraisal instruments from the Joanna Briggs Institute Meta Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) (Appendix II). Any disagreements that arise between the reviewers will be resolved through discussion with a third reviewer.
Data Collection
Quantitative data will be extracted from papers included in the review using standardised data extraction tools from the JBI-MAStARI (Appendix III). The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific objectives. Any disagreements that arise between the reviewers will be resolved through discussion with a third reviewer.
Data Synthesis
Where possible, quantitative research study results will be pooled in statistical meta-analysis using the JBI-MAStARI. All results will be subject to double data entry. Odds ratio (for categorical data) and weighted mean differences (for continuous data) and their 95% confidence intervals will be calculated for analysis.
Heterogeneity will be assessed using the standard Chi-square. Where statistical pooling is not possible, the findings will be presented in narrative form.
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